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(54) METHOD AND DEVICE FOR MEASURING FILM THICKNESS OF THIN FILM AND METHOD AND DEVICE FOR 
MANUFACTURING THIN FILM DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately measure the film thickness and the 
distribution of film thickness without influence of a base pattern by optically 
obtaining a film thickness of a transparent film according to the frequency and 
phase of spectral waveform of a detected reflection light. 
SOLUTION: A light reflected on a wafer passes through an iris focus 1 0 and a 
lens 9, and its optical path is changed through a beam splitter 8 and enters a 
diffraction grating 1 1, A light spiitted spectrally by the diffraction grating 1 1 is 
formed on a detector 12, and its spectral intensity distribution 15 can be 
obtained. The reflection light produces an interference due to a film to be 
measured, and it has a distribution of spectral intensity corresponding to the 
structure within a film. The distribution of spectral intensity is subjected to 
film-thickness calculation processing such as correction and frequency 
analysis, etc., so as to obtain a film thickness. A light source having a wide 
wavelength band range such as a tungsten halogen lamp, a xenon lamp, etc., is 
perferably used as a white light source 6. A laser light with a plurality of 
different wavelengths may be also used. A CCD two-dimensional sensor or a 
one- dimensional line sensor may be used as a detector 1 2. 
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fttk-rzfcttft&tkmis. RiftajbfcRjf *©#•#*» 

[»*«2] *iinc#¥«fc:aw&*«l«»JfcUfcK» 
HS*3B3] «ffifcft*WKaW£*««»J*UifcK*4 

?g£-r-5£*rft£;&ttiu K*mb)fcRit3te©*»fc«» 

«»£©?* vr-* >^K:£0«IE3te*Wlca9Ifc«© 

[«*«4] WE3tt*»K:aWS:l(tO*W*. ±2 On 

mKTO«ST^*5 Z. <b <&4*m<h-r^«*^ 1 71M 3 

[»*JB5] £i5£tt¥ttk:aH&*K^»i«bfcBm 

fcafijt*j«wrajs»¥ai, KHMt^atJ: b am* 

fcafi3t*JB»-r*jR»#ai. tt»»^afc«t o ssw 
anTWEtt»*»658*'r*fii#3t*iftiB-r**a^a 

t, fe^ta^aicio^ttiLfcsstTto^Tt^^roeffi 

^a t z\ t eros £-r & *MR©Kj*M-aKB. 

icaft3tejH»"r*.iia»*ai. wsw^aKioisw 
*nTWEK»d^6**-r*R»3t**ta-r**w^a 

t. K«tti*eK:J:DlfcfflLfcR»ft©#3fcS#£*l© 

nca-r*iicm^at*fliAfcct*»*fr«j»flt©ii 
[ii&gis] ffiEflt**tu^ate. t&£3te*«fca*!fc 
«t-rstt#H 5 75s 7 ©ftfta»KE*©«(t©fitj»tt 

»5e»»K*"^^TWE«*«fcawaJl©flU!t*** 



©#ftK»©ffifflfc«-3^TitoEJfc¥WK8Wfcl*©Bt 

***ft5^t*#at-r*»*ix^'fx©«jt*ft. 
yx<^^65B*r*s*#«sttmu. R&ffibfcssot 

©»>t»»4:fll©*ifi ; E7 s ;l'*fcJ4->5 3Ll'-5'3>* 

TO12] JttBe6ft*!«»U WEK»3te*Hi 
Tints. iHIEtt*ttKa9Itttt£««Ltta«&fT"5 

Ct*#^<h-ritt*3B9 7!iMl 1 ©fr*ia»K:E«©» 

[flfcftgl 3] jttEafi**!S»b. WES*f3tS*ffl 

*ai*H9 71Sl l ©fflna»fcE«©» 

[»#ai4] »MxA*-<x©Miii*§©&*t;:*5^T 
WE*ffll5rA-f x©«Sfc»j«Ufc3t*W©aMftItK: 

* & am* b . mmm c «t -a iwe««5V w x^sosw 

ftttttUU K*ffiU/tSI*3t©»3tt«»©ffi*fc*"^ 
^THttE3tt*WK:aW!ttit©«*S*«>actS1*«i: 

-r « *K5W x ©isifi^te. 

[flbftgl 5] »^T r /N*-l'7>©KieXig©^4 ] lC*3ViT 
tfII2»M5 :r A--rx©^Si{c^bfc^W©SB^^jg{r 
3tt b . ttJR Wtc «k * mvmmrrtf X 6 OSM 
ft Slfttti U RttfflbifcfilfttCiWteiftJBfclR©*** 

vtV >^C±DiMEft*«fcaWiWlt©*Wft#»&* 
■pT. WE3t^»fcaWteBt©JW»**»6*Ct*. * 

/\*-r x ©s«^ x A±fc**»j«a nst?- :/© 
fe?v7 r rt©MJ?©»*s*J6^c:t*^t'r-5 

ItJfcJS 9 ft£ 1 1 1 4 1 5 ©faftjfc WE* 

©**5W x ©Sijg^a;. 
[ffi&gii 7] »K5Wx©*Bfc»j*bfc3tt¥Wl;: 

a^aiiiftw*rr«w**ai. few«^atc«tow^ 
snfcWE3t*wfcaw*cHtfcafiftsjiH«rt-*ii8»^ 
at. ttJB*t#ajcAowwsnTWE*iii5 s m^*» 

^^^-rss^fts^m-r^^m^at, ^a^a^j: 

0*lflUfcK»*©»3tt*»©fi*K*"^V»TlliE3e¥ 
W©a^ft:JB©WPftJWl-r*WPJWi#ai:*«Afc 
Cit»«tr*»K7*A'fx©8iaS6«. 
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»3tt*»Offi« fc*:2V»TifflE3t*«©i89ifc*t©*J* 

/\*-fX©§!!i£gB. 

9T, mm&m^mt. ttEMttrmxa* 

fc*fLT«ft©fflBfTrfrH. H(FtB#m#©tt. WE3tt* 

ttoj8wa«©«j**WE«m*a:"r*aufcttE*«c 

*Ci:*1*«fr*BI*flil 7 75M2 0 ©fiinjW;:E« 

©«K5W 7, ©Mjggft. 

[R91©fMB£l«93] 

D, TFT, LSI^JU^OfcJ&xmxOSitlSKfc 
->'J 3>^xA±{C^-r-S^l<i:»C«tOSaiS^tl«>. iff 



o¥aft3&»fT*>n*. c©¥jb tux. a:* 

T'S^S (CMP : Chemical Mechanical Polishing) 
T&3„ CMPjDXfcfcl^TSII&glStl/T. KJffffa 

x^fc. CMPlnxoW«TfitJ»*lHB-r 

*^i:K:«l:0***W*«t*IRe:lDX*ff-3fcW*» 
Wt*>6W*u— HSJWIU. £n*#c©loiWrlHlC7 

iru. ^y7Ha»«£»j£snfc«*©«i*M-»*« 

-» ±€W-«LTt»3t. tffl¥6-2 5 2 1 1 3-^& 
^1lffl¥9- 7 9 8 5^4i$8T«, HIROxA-f X/t 
<*»©«fl©!Mlll&l3i&/^->> ±©M»© 
fHIl** Bjffi & i n-s i t u St ffl -> X ^ A © m TfiOfifc £ tlT V > 
*. 4*r^¥9 - 1 0 9 0 2 3TttflnX«. tt»**r* 

* t l tt * * Titff & trarr « n t ic «t o t. y 

•y h©ft±£^m*5In-lineih88~>X5^©Pi^#& 
SnTV»*. #W6-2 5 2 1 1 3 9&tfB-VI3£R(© 

5 s n-r x a 9 — >± <Dmm tra \z e ©j& tc & z 

3fc©#>fc##*»S[W!WU #3fc«»©«r-=>WifcRj« 

fc#Pl¥9 - 1 9 3 9 9 S#a*T?tt. #t£&^©«« 
&B (ifcfi) ©tfcffl^SJOX©ifc;&&ffl£-f*in-sit 

- 7 9 8 5^4i«irttU— if- ©Ktci-ST 
*3t»*©JPXWfMfcJ:*SEfl;ft«ab, *©ift»©«F 

©MjgXSiC^tt*ie^XS^#Aifc»^, CMPJDX 

•5. — iRWtC, TJi©A*->®»^<t:SOX&©&J¥£: 

©«60^^#^«^-. ^■©^©S3tXg J ?>X^5 : -> 
ifXfiK:4JVvr*jSl©«B4:fc*. -tHTlOXa©BW 
*fF«-r*«feB3fi«*a. b*»LIE*©*U»W-a36«Ttt 
±E© J: 5 Jc*~*+-r-f ^ a / -^K±©-«fe^^ 
->±©JHJPb*»»t^-€-<T*J14:3&«m3|E35tt>. -tOfc 
ft. fft^Rtg^£gC^Pie.tl, IE«lC)KJ¥©«e)0^$r 
a¥ffi-r-5^i^m*^o^:. #PB¥6 -2 5 2 1 1 3 
^ffiTttafi7t©^tH&*#«Jc i b<fcS^. H^©^ 
n>f X/^ — >±-T©8t«l*S«te± 5 0 nmT$.0iiS« 

p ©jnxwmik: i*i»wpaTtt. Vft^nft t> ©w 
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oT^f:. ItM^-? 9 8 5*»&*BttfltJ9©tttt<I& 
0«ifiO«^tt5ifflffl*-C*«. 9- 1 0 9 0 2 

jssnsA-*— >. 0ij*.fc£E*i/t*— >©j? a-^- 

->©JB«£gtt*£fcfe<Kttfl«C»iJre€r*#ft£ 

SHRfflrA-f 7>/l& — >±T± 1 0 nm«TcOj*St?th 

ITT?S*;6fiS&tf*©£«*tfK*tt*m*fc**5V'C 

-f 7. ©Mi63SFi£S£«-©£«*« (ftf a ^t^BWtt 
-5. -£©— flltLTCMPiDXlCOHT. ^©^A-f 

*R-tti)jBlrU tt»©J*:PH*ftfttfttttJ«»-£ll 
JP©H«W»S. ^^©tg^T^&aMiv-S^ 

tKiDMtffoiewiiojfasfTi. me. w-aiftw* 

U *i#f / W 60fi»3t*«IH 1/. £©&ffiL 
%&JRttl. £©!IBttC.fc«¥*tt7 f 'W;id>S©&tt 



8*fc:StJV»TJ^*Xy^>y*©«l«7n-feX*-5 

w-a-r * re t . n-MKR ©*£ s & *e* c 
tu w-wj**r«bwk:«:i;t. «j*.tfg=-j/:/*Br© 

lHO©«ffl*jafcV»£#ttSIF©**£***<-r«» 
©SIIF©;*:# $ &rX^tfe©fijg'ft*fT «t -3 £ L/fc. 
#«9JTrtt, M«JW*W-*^ai;:J:r>T. ®Sig©S-i*l 

-f x ©^® ommfz vrv & < rm aimm & w-a-c * a ± 
oi:U 5VWx©ttfll©^«fttf:/P"fex©5fe«fc*s 

#5* w x ©^m c jgfig l tz^m \z mm am zmmr 

¥*#T7t-r.;*a»s©RfltJttsiftttiu c:©^tBbfcs 
»3t©»3tJS»fcas^»T*ffi©iafltw-wr*rtK: 

at, C©*ffl^afcJ:»)*fflLfcT*3tt©ffi*KaitJ 

i>T. *fc«i^©^jt ; &7 r ;u*fc«->5iU'— ->a 
*WK:awtt«©itjp*iiEa-r<5»*inij*afcft«*. 

fc*»#^WX©«itS6«*«J«U^. **w 

-ctt. #^xA*-r x©«BK»j«ujt3tt*«ik:aw& 
««cae3tsflM#r*jR»*at. ^©sg«^atcj:o 
Bg^^nT^^A'-r ^*^»*-r*T*3tt**ffl-r 
-s^tu^at, ^©^ffl^aT^ttiufcT^wfifflic 

atJUT. ifctiiK©«lii ; E:7 r ;USfc«->5a.^-->3 

03t*W»Cj89B3WK©BUP*ffm-r*JWl#at*«IA 
fc*9M*:^MX©«Jfiife«*«riEUfc. 

mw<Dmm<Dtem] *»w©*ii©»MJ«tuT, b 
lfc. *J»^xA*-i'7.©Sl3Hc:t5ttacMPJnx^Sfctt 
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(ccd*^7) i2ixio«^-r^. .tBttifce 

O. ^>X9iC^oT¥ffft£fct)ftS*U£9l0£ao 
T£xA2©*ffi©«MSJR (HiStt-r) 

©*ifilc&jSb;t#ft&S#^£jfo. !lO»Jt3ME» 

£8fOfti®£fflUTt>&^. *;fc«ft©»fr*iftft©l' 
— !f— 3tt*fflt»Tt>«kV». &ffi3§ 1 2 £ ITU, CCD 

fcct^,, 2 #7C-te >-t>-— Srffll/iSCl£lC«fcD5-r>-fe> 

€TS. JtCCDWOt>t- £fflV>T*>«fcH. -tSH 

£ ©«-&tta*M(C*— h 7 * —A X £&g£ b& 

n£^bfct>©-r&5. CCD*^7T5l«3jitrCl£# 

7ciS# (0137) 36»6»3t»*jft»****fctt. i®& 

fcj&tTT** (^-PAJl (0 3) ) . 2*7C-t>-y— O 
l«£|g#3fc#*£#— £©aflES&f1»*tt. -^©£j« 

©ft-Tttf^Eiiti* l ^©#3te«»fc««T#n«J: 

tcti^f-s J; -5 tc3t^^©ai* jd^lts e. kiss*** 

#3tt»«#te*J:l»t**©«»SSW-S. ^nt>^tW,<D 
toffiMttolST—ir, **WiE»*M#tt©*>A>oT^ 
*»»T*|jE5*-^ftW-*bT**. ^©x-^T'sta'J 
7 s —* £RTf -5^©ffiIE£T-5 C £ K <fc 0 »}tfi»*» 
BZj£®Z> (RSimffiTE (0 3) ) . ;infc:«fc»J, ft» 

•car*. HfcftWWfcfrSfcttflWtsafc* (A) *ve.St 
fi©3£ft (i/A)'lc**r* (tti^& (03) ) . & 

cnw*a»fci§ijr*?fc©tt«w**#a 



#SKafi3tt©ft*>Dfcl'-tf-->fc (*63t) **§H. 
ttffl»±©8^ffi«£|Bltf*^ £ttffl»©ffi«HflW> & 

<fcD 5 £tt>T#£. W-tf-JfcibTli 

#«*»**»£ UT. JtStUTU'— tf-ifeffl^*^ 

at) sufflts^ft^itsns. o#fti3©ft«£& 
(tf>*-;u7©^) ©fi«*m&fhJMrc#«>s. 

©ffi«*Stt«#*©«***UT*££a*"C**. o 

(X^-v J 07^-&-T) bT^BJteTfe*. ^mS§ 
fcfe*. I3#T7tt© 0 ^ (0 2 ©13) -E^fha'Jx-^lC 

-5c fifi3fc£W-H***K:!HI*U ■*■©£»#©##»■* 

ttlJlS*Si^-r*. 0 4(C^-T, )K24rt{C/t^->22*< 
##t-3«^©*tt& ; E:7\>l'£#*.S. Citltll 

JPtttd l SS-T. £©*fcafi#fc£lttfciJM*3-a- 
®|24«®, A^->22±iB*«t^itT*2S"PK 
Wjflfcfe £ * fc * c n & © R»*«qt *l (CT^ b t) © £ 

a-Btt«-»T*A*t, -tn-tn©««-rtt**E*# 

«©JKtra«©*jfit&*. JS24*®, A^->22±® 
43«fctfMTfl!l23©^n-£*n©£»35£ r 3 , r2R^r 
1, A^ — >©#ttt--5Se^©«M{C,54?)SSiJ-&S:a £ 
-T*fc. 7W*;i/©^J:0fll^T?©liUlER»*Rtt* 
ITStSn*. nttJK23«K©JS*T^&. A «?t©^ft 
**-T. «Cl*«»bT, »*OS&*at4»Oififlil 
£fT-5<!:. M5»$RlilS:2f8^t5. --Tr 
3, r 2Rtfr 1 €rjSg(C«k ^f— ^£b, 1/A [1/n 
m] Z&mz^Z.tzm'S* ^©IJtK:J:oT*i;*T#3tt 
©MSW$Mtt, KJVdl. d243«t^d3lcMJi6-r?>^ 
Kft*"bt3=t)©jEK»[£JE8t©fPT«*na. 
*n*n©iEKJft©ft«Jft»ta> i (i=l,2,3) f?tl 
«K2ttR3£ft«. <toT^n^n©ft^iKSc^i(i= 
1.2*«k^3)£JKffdit©H«tt»4-C**n*. £® 

*»©«f^««»J«»**** H t K«t <3 &gP©MJP* 
gffltSClt^Tt* (ft 5) . 
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=i4 + Bcos 



\k ■ 2d, C coJ^Zrt - 2d 1 ~ j+ Z>cos^2jr • 2d } • ^ j • 



(&2) 



[|Sc3] 
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w ; = 2n-2d l n 



A.B.C&r/Dtt r 3 , r . 2 £t>' r ,T-BJ£ft*1S 
|/?| 2 = A + S cos^w, —j+C cos^Ct> 2 - j j+ D 
<?fc4) 



»cos 



n 

6,3 T 



(&3) 



4"— ^ 



(«5) 



-T-5. 13 5 (a) «ISI4(C*-riKt»3gT-dl=400, d2=180 
ORtf d3=2200 <t * V>it <h # ©T^©S8w»^£RI**» 

|/?| 2 = A + Bcosllx 2d. n- - — 



f±_±] + Cco.J: 



n& (as (b) #rs) . d^-eA ott^m^iffi^^ 
■?-n^nois&cDfiffl* <*> i 6 «gc 7 

T5Ct!5<Tt5 (&9) . 
2n-2d 2 -n 
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[ft 9] 

<*i = 
' An ••« 

(T i +2m/r)A 0 
a, — ■ 

fctzL m = 1,2,3, — 



<Dfc«e>ft 9 ttft 1 0(D£?\ZWVZ>. r 
#cD&ffl<E>^ffcfi * i j5>£ 2m 7t #31 V>fcSB# . 
#J;U;mft^400~800nm£#*./fc4§^. JKJPfC*ff^ 

tftl 0] 
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0 3CDfA^iTC^ffiiESrfToAcx-^tC*fLTif i£3& 
ffl<h£#«>-£. £©£#^&&8?#T^ffiiL,TteFFT 

ttffl-r-S^&^S-S. EKSfclKLifcJg'&Jn.I© 

^ae-fb-r * te ©© + t?« fc ft H s v» t> ©#** 

B«j»*jj*-r. ioTtr^auawtftJi©^-^** 

MM£B©£fb©**fc©©+TSfcftJ3j&&©/h£^ 

mmx'\tm^mwz f f t t m e m £ * 
^-r (i3) . ft«»*sfflv»T*up*jica'rs»-& 

^ (t,. +2w»7r)-A„ t,. ■ A 0 | fwA 0 

4tt • n 
r. 



47T • « 2w 



»3t-€-Oft«*»S«iAr* 

^tlC«tO*J6-5 (03 (a) ) . 03. (b) *JBV»T 
JSftftlWrK F F T V^c«^©fifflS:ffl^/cIfS 

6+©51ttftHS»a-tf*. 19ttfiffi»***-T. Itffl 

iC«k-5gaJ©if-&W:> » 1 3 tC*JViTBSj*»-5jE5>S^ 

20£fc££>-5„ P3B#(;i£©ftra&&©&ffl2l£5j<is6-5o 
#&fcft^&&«fcO— figc2lc«kOBlJii£g:aj-f3. & 

COmiOftl 2**5dH*. ffi*(i£*-r 

£ 1 -3 C t «k 0 Jg|J¥ d i £ # * H t tfi T £ « . 
[Rl 2] 
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(ffl-l/2)A 0 (ffi + l/2)-A 0 
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F FT6tf|.©fl»»IWff ft*iHT>bJ:K nftftff 

*«tf«*©i»»©#3ttfi*f*#tf©5 f -*fcttU 8? 

i:«:*J: , 5fc0fl[©7 f -i'*ftWJll*ita»cH«ft»*r 
£fT?o £3^*££fc«fc0tt*©flS«^«a*#S 
ft*. *JtttfflttftOWflS*K»LT^y9-f >«©*! 

tf*rlg*©ftJ8ttR;*"<* WWiH»Rtf*T»© 



h;l/©<4Bj&<ifiV>4§-g\ ^©tf^Sft 
•5i'cJ6- ; e©tf-^«K©tf-^{ig«t'DTnS. -tCLTf 
t6n^^M»X<i' h;i/tC*tLSimplexffi^©&^ 

ja&RfiPtfrfCMEM 
(Maximum Entropy Method : i^I>hot!-a) ^ 

©. h;i/ffiB* t jfi^*-&{ct>-5-©^,^^ h;u©a 



5 s ;U*»KJ:*a6'3*36«a<R«©^Sl'»*W*fT"5 
c fl*«l6llS**T*R©Jfc»:fcJ:D**r 

«-iB!lM*©BST^KJR«iS©^mjSfi^rtT?©^t: 
«ttn?*«»3t*»tt-t©JE'ftfciBH-r« 

©i»fc*»£#©M'> KB**. 

itc<tO, £#7?**. ±BflC«*?«JfflLfc 

*K«fc£9»&ft«WMraMMEtt± 2 0 nmKT 
(/^->ffii$ : 2 0 %Stt, ffi^tS : 0 . 3 5m 
m) <h&0. ^ft»©*^e.KJ:S^fe (H-ffi'J^S : ± 

sonm) t&mvxm^itmffi&tfmnzo «e#© 
*ft*©W-*a»rtTr-«©«j£rt**;:t*«i&KT* 
«©a«jW*^*«£*©A*-->±©ii*£fflw** 
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>«t o t,TJia»&©iE»3te©««£S»t*)fc»fi-*«!f 

^ D>tf y^©5-f >7>F7,^- XtK©^ — >±© 

*©*£**oi*>:/;M::>t#bT«*®©R* (di) 

«R»*r©l«©»iea***V*. &*StcJ;.5>gtflTttJl3i& 

©*ffla«nilifc&*. ±»J4H4Kw-TH:ttW¥li«c«l 
iB©»^K:"=>v»TK9i bfc*«. a*^— >a«l*RJi©»& 

££-To JR#fcRJi©»^T?«*©ttR©««ia«iE^» 

&©«&£&&&<'>«"&*<&*. £©*§£■ 

Z\ t J: t> T»S - 
Sfc, «S©««T**flUMt««llSffl^T*IR© 
K»S»S8U *©W-»te*t*#ft'C©W'*fil*4:* 

SW*l*#*fcJIMtU *©£»»©»■##■*£«»»■# 

fftOKISSt. mjfi©«k"5fc. M-«l*#*©Il*ii£ 

■tn-rnwJioWJt^RJoTftntf, •*©«£©«»;: a 

6#SIIMtbfc£#©#ttK«#**»S*fflT*»::4:a« 
d©3Hfc»3ttR»*ift»*. BUWft^^^- 

©&^j&<S*>/h£<te-5<fc 1 5&A5*— C7>r 

•5 (0 8 #58) . £©?f£fcfi£*te. W-««»rt"PW-« 
***©«£**— «T* -5 1> © \ztt bT jgffl * tiT l^fc. 
b**U flA«M4 ©£3ttttHa»rtT*jft#-«T 
ft^tt^Tffe. *©«Jit*itt:eH-r*lHF«r©K«* 



tftf&ffi* (ftttt#t&£©j£R) ICMLT. &tt¥£8Ul 
«©JI£&:7*;i^ffl3fcJ:9#£©H»R©«»*tt 

*lC±E©«fftfta*©CMPHniK«Xtt5'f > 

•^©affl3&ft©*!Miss-r. 3Mi:£i*k:wr**-© 

5£S£0!l£0 8 (a) tc^T. 3S— ©HJS0iJtt^3t5©Stan 
d-alone^-f ^©M/PH-SSgB©^;^ 0 fc#89l©flUP 

w- wtt* £ wr b &jKJ*ttiM£s s jh n * t> ©-c a * . 

Stand-alone^-T ^-Cfe-Sfe* 1 ftOiASfclJ 1 
•©IWBIttfcWjtfW?**. affl*j*KWr*38=© 

sws^ias (b) fc^-r. *t:©*i6«tt»*jim* 

fcttX hv* — K*2l*n**T?©^xAeil30©3t«f 
fcW-WX?— 5>SRtt. fHM&fr5. »fl#8tfcirr* 

m~ (Dmffi&HZ&K). in-line©ffSI**nIffi£)&:S. ® 

ffl^j*fci«-ra*n©*ifi«fc«kD, stmistzmmm®. 
ta b cn^r^tc jnx-r s # x /\<ommmm\z y -c - h a 

yft4. affl*ISfcWr*JBr:©*IB«KJ:^TJBUP 

. # s nfc*jp« « a» e> **i#dra ©k» t~s§ 
bTv»av>«^-t©>>xA©?fiipx«**iiwfr*::t*> 

»B#8slCB"r*iSH©3<0S0U&H8 (c) K 
*U#**iSW*tt29fc:K«U W«&29SE 

KS-iH&sr&w-. -?-©ss^6Kff©fha*fT5. 

< in-situTtt«ij7&iBJtE<h^S„ igffl^fetcM-r^^H 

©HJSflitctD, ffanbfeMJ¥i»«©fi]ffl^ssri«^-r 

iQI-T-5 •> x A©W*«fMK: y 4 — ilffl 
*ttKHr*SBH©3fllfi«ICit>TBWS«-aibfc» 
iW*fEK©BO»W-Tf«€-r*IK©^x/\©D- 

h©|^I±^a^n«. W-Wttin-situTfr- 

JlffiW^ *fr o x x /\ © mmv$ m \z y j - H a* v 
»fa©*0PKJibTv»s*». sfctt^feRSbfciw© 

=bT^^>. Mffl*ttKH-j-*Jeia©*16««H8 (d) 

JC^T. ^Eg©HJS0iJHCMPiPX^-B*4 1 »fb. ^x 
A28 *«*«29 A» 6 Ni b W^S29 1 iAi»A 
28t©M{C^ffiJt^* 1 £#A, Sfcfi^xA^m8 

*w«S29±«t ore bTWJWi#ififci9!«bJt*m3t 
**±icfMBib-aiup©9f'M*ff'3. a«*j*ic«-r* 
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w-aufcfflUP*»&, w*V'-Hfe#(Bucn*jfct:iini 

a- F4J J:tfHtf» • ««lcB"r-5«#Wftfi«Tr*^;P- 

7 x— X <h LT— o XHItSo' V^-;U3 > fcf j.— 
^Sffl^TfcA^ (Hl#Rg) . H 1 0 K<ftm>l£#*© 

'Jy^SSTS&lRHMEit, 1/>X* (1) 36fcJ:Dt*» 
xA2) ±fCflg#*Sn-5. fflftfr*><DE.&tyt\tU>X 
(2) 37£^LT»»J80©fft«Stt;fc^fcf>#— ;M8 

t ti&m ^ )v$ 29tmm a nun t «t « msLft 
* . * tz $mmwmm%.&itm&m a ©■ * ** t> & tr 

fc»©CCD*^54l*BIbTVJ*. «HJ3fc**fctt 

7-f7f-f>yft4I^i&, 9lfcittg©ffttlCtt<to 

fflU NAO*ft|»«littti»^Sti*S 1 b»*. 
«B*. ffii£ ©WffiiJfflCOffl iE £ T*l tflUffl ± ISIS tt& < 

afc#Kfc««©Aa*Htefc^*H*»fc*S*©*iR 

So ttaw«icj;oTtt. «-a»»u--fvC. a-*->© 



** (011) . A^->i2H^ffi^#09xAWX<D 

*&©SW;5J52©iiHgi<higtHf?8 
iOttttk:±DajE-r**jS , b** (012) . *na 

t*«T# (013) . @»K.fc6&^-frrft:b-6«!|l 

»awfio*att.ft«. *fc±aE«-*tHBjjft©nii 
^a-ranttf-cs. nw^ab&^asj^sti^ry 

sfc^»flfab*:«-aj«i=tt«*i6*nfc«^7r"b. *y 

^.«W-a^OW-aa»rtOA^->ffi«*««<85>BKT-C 

»*»-&«o*Pik:»4W!i<z)«-a)&«ffl«"r***-&*«* 
*«BfHow-aj«Tr (wa^wjfc) ts* 

C©«j£#S£UT»a£Hffl©IMM(M8a> 

a. B«*»6w-aa»rtoA^->iBswssj|[fflu, ^ 

«r**tt*«*a. tt«ft»4nfcjft-c»3tt*»&«-a 

^ttjeow^sw-aBTSfljefrs^ffi* 1 * 
s. 6 ©wa«iT5ty«*jsfetbTtt. 

©#S© tf— i7 ©fiMW^miCt F F T^F©J^ 

$^e.*ij»f-r-5ci£ : b^ens 0 ^j^ts. fftw 

^$.S2o©#^Jl^|gc^«rt©e-^7.^i7 h;nf- 
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±|BWJ£>frtt©tefcffl«»*;imtt©jft©iHffl»* 
5I5W3t*^©«->K«lU©»7«K:ff5«'&. 

ft*. £©«£«*.«. w»-r*«-«^©«*6W-*x 

fflT**3tt«fcJ:oT«IRSn*. &gftftfi#««T" 

*SEfl:a-&**tt*«** (iai5) . e>*-;i/©*£ 

mommoxz sir «k-p TflW»*w-aMS*tt»ftt> t 
< -a. /ha <-rntf «t o/h3v»innn?jKj*«- 

b*»biai6 (b) c^-r«fc 
3Ktt«»»©**a#A^— >©wwicittv»»£\ a 

— >±©IBP©*.£lMfi-C*ft<ftS. -f-CT, HUB 
© S J: o T»M«»©»aHfc*fTft 5 o 

*Sft«£ttB*W*HWJt#?r«£ft'&*«. «*ffilCA 

^ — > ©??& L ^ - >_h©Jg|J¥ 

w*nr*r. TJB©/^->a»%*ifi©iiJ*rt**tti3*i 

*/tJ63W5«*»**<ft*. **®a*— >± 

ma) ogu»*«iHi-rs*ff, «*.««»©»?«£» 

©$f£ Stn«. ±»Jffit^-rv»flMBtft*. 
¥^«ft*tff*J*m-r*Hi:««RllBtft«. ^y^ttt 

fn6©ttl**»5*fttbT. «*.tt*BJtt**ft 
IHIH©*^©tt?j«TflW©#tf**a&Ta3S*K:-*© 
£«/htt#ifi S'hS ftMH©* : P j£TM-W 

*fT-5^tfcJ;D, &*Ute#:fij©M£k EKtt/^- 

9. JE5t»c^**^i*tT€ 
•So Sfc±G8flM&@ir?fT3 £fc#?it 
/h * ft IW IB©*-? * "T * H t «fc o T "b * 

•5. ^;U;£l0X10mm1t<X©^y:/rtTte&M;&fIS© 

w-w*-*-ft«BU*©**:*. i/M&^neofits 



-f >^-7i-X (A— 

>fcra.— ^) *aUT«-jHt:«^Bft*«©X*^M:)fe* 

-rasa*, w-a«f**ir^4w-a»7»K:«-*^«*. w- 

«J**ffl-arr«&afctt. ^-nC£»«ftif«*^ 
&AftlxT&<i&Btf&<&. JOUPJFttJfc&SftMtt&U 
Ttt, «©^ifi (tifttifi, ¥®$i§) , mmn (B*f 

*, ©jr^») , mmomm, wtaM^moym&RU^. 

Hltt»©*|jE*fr (#»¥^S, hU>h*Pfc*^) <s 

S&W-MK&KftflMRtLT, ^x/WX, 
fy/?h'J^, tt*^v^©»Jt. n-M^ftfll <tt 
fi, tt^jS©^©*?©™!?^**;*) , ffl-aMMfc, 

«-«j«ffi«ftj6*fp (in. . ti-MjAtts 

fctf>#ft (ml^©ilj&#i3© J; *#*£«?) - 
>H^X©*HftGUI fCtoTfT^^ftfe**. Rfllifi 

©^€TjK©¥®«it©^s*-r*«^©— ««j*-r (0 
17) . mz-tesT i ©«i:3ft*iit£iBrr*»£-. s 

TA;? — >©¥®J&tt£t8!J£ (017 51) Jfcfc 
K^UfcA^ — >©EB*K)£-rs (0 1 7 52) o £ 

tiTfhfflffi»©T©A^->©jgtt3&<fiSt?ir. a^- 
«is*»jrr*;: ■;/:/©?«!:: 

4st»T, RSUstft^Cft^XSiSW-Wra^tt©— « 
(018) . iOitfy^XRtffy^V 

**SRtf*^©*«IMS««ft:rr* (018©53) . 

&fc««©*^ ©»a^tt»^ ©MH«»3rr* (0 1 

8 ©53) . «SHC*?jST©tt«ft**fet»7rr*i 
©IfrfjS £ fhifl'J U fc« t: . -t © «■*»*© 1 »/h 

77-f/>h^ns. *fc*aj3t**tt«ii!fi©*S5'c«- 

^, *-h7^-Axsn, »3tje»*iftHj'r*. ^© 

»3t«»j^ s.ri;< Bta ©MJi#m7;u=f u xa k <t d 

*^-r*. (019) (A-y^-;p3>tT3L— 
^) «. &f-aiiSg^<!:LTmj?ffi, mm^if^y, m» 

•5. W-«bfcJBtW»*55t9JJ*W-abfclHi!!i»#56t. 

(02 0) . ±B*H«fK«*-r**ifet 
bT±»*»&3*S«$fctt**WWffifcLT««»© 
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tt-n u*:B3ia»fljt ©^& t z> z. t \z «t o tumcdihiiJi 
t«ram:**ut«T*z: ti-Mg« or 

J*M. *W©**«. **«»#■€•©««> 

»^c»TtB*-rn»i»fcfijfflb^»rfc». it-suss* coup 

matt*. A**->BHIWSfl-*«> ©<i££-glc 

«ttH4ER«) «Sb, 7^y-»i«J©*&©<£j* 
dii«S»TrTr**. 

^L/ttt^TCMP^D-feXSrfr? t, TJftOA'i' — > 
J: 6r«JP«-#-*»IHia»***Bf3fe«[£tTO*aH*:llll 

0«;Ufl^XgTr&*J6&KXiitC*SV*T. CMPS0Xh5 

#-c£* (02D . £xA£&:ir#;!nn:4 , ©£xA»;: 

jm*R#«DW*W-«S««T«-»UT'bJSl<. ^©fl- 
ag L £ t 1 - 9 fc*t b Tft fJ5i £ h X fe BUPStb # ^Iffi 

*LAN«©a«^aT»ttUIH?Fi6ilT«-«iUfc»3tt 



« 1 A LTW-WSfT "5 C t fc«k t> T#ISiT-# 

4 (02 2 (a) ) . tsfc, *+C*ffi*»TSl*Kfiy# 

Tffh»l4fT5CttC«toT J b*ST^« (02 2 
(b) ) . *<PT*S£0M4. £*ttCftiti£4>iS£3r& 

icwr -ssg-©^^ ©fcje>©s«->;* cd— #i t in 

7E&J£63tt*m*T©&tti62£g&£. Wttt. S102K 

h5Xh (Bflfii) *t/h3<tt-&. ;:©«£? &i§£\ SIT 

5*SilT, «A«l»ifiUfchU>H63S|l>S-r** 

fc«tVO»* hU->H<i:bTh U-> H***-r**ttJi« 
&£ (02 3) „ JgH©HJ£0iJ (In-situM-ffi) ©)ii>& 
©g8->X5"A©-{&J©i¥»B£^Uf. W**fc»«*6 
n&*HiS836»6 9x/N (tt») ©ffiiPSrH-SOTS. 

#5. 0iJA.«, ^x/N*fLT^©itg©^g*©S$ 

Tfossoi o^-© igs©iii©®ic-rn«, ^x/n 

tft*. j e©fc«6^ffl^*^:^<-r-5C:i:tc«tO. -II 

eo#©^#<&ffttr, #tc^xAiSrt©jKj»©T*s* 
iAt77'T^>h*n«#, ±fa©«tptctfaij«»^ 

■5. l)DX*©fh^I©^-f5>ytt, ^JA^x/N*^© 

*fc*ffiL;Mi©*j«ttffi«-r*. Sfctt^JB©#^© 
fefc#A6n-s. -hteitffl'j^ftS'^^jp©cMPiciiffl 

bfct*. •>xA*»6©K«3t©»3t*»©»tt*ft*» 

6Jni©*jft«uj3&t«ittt«c*. affl*ftK«r-&*H 

^^©©nMwt^viTfc^n-^n^msit^xAt© 
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*B*f £ d t tC J; o T £ x A SrtTffi^ 
ff^-$;i<hlcj;0mj¥©#*£ff3c:£an?€f5. 011 

t ©fB*H£M£lfi3g-r 3*»C <fc -3 T *>#!5lT-# 
T£ £ «t 5 lc&ffl7fc^« x a£#AS£» £ ■& 

aKMt»#*S3ft**i: #Jltttifi©tl-*gtt 
*M*W-«r*K. TJB*S©R»tt**«*©IHHi& 
*. *;iTllfcJ:*««©;fc*v»*ft#*©3ttftfli^* 

fl?©ft-$l#i>ni<!i&-5. M-M^*«tjfi^ffT»«* 
!0I©««TJ^*tfWT*<SK.kD ■*©«*©■ 

©j*asw-«-rs;i£#T**. mwv>mmtz 

(02 4) . BUMHIBfll ©A*- 

t««T*a. ^©jB©jBWSff-»bT*»*jciius* 

«S • flirt* £4:fcJ:D, KWaeic^t-fxrottlBft 

mmtwat&mi%\z.mffl-Tz>z.htf-c%z> (01 

1) . W&mW^&tVTmZ-t*. #l¥7-74 0 8 

8^*aa«o*iBiHiia«-a8#a*«v>T"b*aTr* 

*W* £ i K«k 0 taw z/i?—><DBVlJF$k^m®)& 

ttta-rs (016 (c) ) . ;i©<h#^© 
*4&*»tt«©^A©*®a»s©a!Stf«*>*>s©-r. J e 

fomiiaciTigAWts. *■©&«> ;:nsiftai£ 

SBlclKJ* fl-MSBett D<W4tttJ:0 tt«^«© 

fcJ:*atoX4Mt©tt*«A«J^*«©*ft«*ffi-r 
sufcjflrtr**. *fc::©*fl:«kO, *f»rt«©«IMB 



K»3t©»**»6. tt«#*©JBH?M&A*-->HiSMs 

^a®©pS3sn©tt«***-B^t*«T#*. et±tna 

3H Lfc«fc 5 fc. v U n >-i?x AJilc^fl^AW 
«r«*ft*J:tfttl7'f >fc*m*j£JK«©*iH©¥ 

ftBWflfa^pittt&o, *tj»«a©fc*k:¥afl:«ia 
sii*iiaE-r*wnBi*iw*-r-Bc:i:*»nr«K:tto. x& 
©x;u-^-y h©Gi±a«ttj&*n*.' ±E*B«iiCMP 

iPXM©A^->©^Snfc'i7xA*®©Mif 

-cic^T^aat. »*3&»ra«©*jfi©tt©xax«** 

jS©*iK*#bTt>ra«©jwPW-w*»Br«Tr»«. 

[ss^©^*] *fgBj©«tn«s^M$SiffiS{cKJ?n- 

«*©l)UP*«3ft*?Ifit&*. Sfc. *^BJCJ;tl«, 
TiftA*— >©«#SStt* C £ & < &H©391ttK© 
«*»#■*©#**» ±20 nmfiTF©ii5V>ffian?ft-ffl'J 
T€f«©T. J§Stt«;&:BIJS© i Bfg«:?T 5 

tfe<*ffi©awft«©iiijp&tf-t©»#*w-«Tr** 
©t. K»±©ttit©jftfcWPe»»flEKJii*r*^t 

<^B{c^^nfeaBj^©/p$tf-a!i-c ! ^a©T. ■> 

fcft^yyrt©iWP©»*t)W-*T#«©T. C1©H-S!I 

UfctS*ft«ifiX8K:7 -HAymdifciO, 
[Hi5©f0¥A:K9i] 

[01] Hltt. *«W*CMPjPX««lrafflUfc«l 

[0 2] 0 2t±, *^HJ|cj;^^(iJ^#^©iE®©teWf 
[03] i3(i, **WKJ:*7 : -^©»Oi4;*a»6fll 

p<£-»m-r-5*T©ffl3i©gitn©etBS0T*-5. 
[04] 0 4t±, *3eBfl©«m»*©iiT, — »©/t^ 

— >3&*fiFfiEr«»^©»fffiHT?**. 

[05] 0 5ti. (a) aH»3tK»*»*©-«. 

(b) ttffitt5£H(c«H«t»*«£©9&£-%£tt* 
»*©—«■?*«.■ 

[06] B6U, JRJVffttitcnittft&ffiffi^^V^V 

^©»mis»«**-rf 7 

[0 7] B7B, ffilEtt^©— «ajT$.-5. 

[08] 08tet, CMPMJ:mWii*%WizJ:2>mm 

mm&mtcommm^wim-r^iEmm-v. (a) ««t 
», ifeisxa^. (b) ttw*»ii»7aTft» • «; 
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m%?T5«il, (c) ttWeiDI*. (d) te5JfgiOI£ 

[0 9] 0 9(1 *«B^{dJ:-5SS«5)c©— ^JSr^-TiE 
ffi0-?&-£o 

[010] 01 0(1 #^lc±3ft^cD-0!l£^;T 
3Effi0T$>5. 
[011] 01 1(1 77<^>h*S©-M^t¥ 

[012] 012H mmmn*m^tz®&<Dm®mm 

[013] 01311 l^y^ff-MT^ Litter© 
£ ttSilf 2> » <D — #1 £ jfcf ¥® 0 T * 

[014] 01411 WW*nfflJI&«£'iffl»&:»&© 

fW&S&Mco— m&Ttfrn* — ><z>¥ffi0T&-5 . 
[015] 01511 SOW 
£IIAfcft¥^©IE®0-Tr<&5. 

[016] 0i6ii ftm&momwz&zmmi&z&o 

SH©— 0!I£^T0T&5. 

[017] 017(1 M©¥E«jao^*ffiO-0ilSr 
Tprtf^i 7s y l"T tiiH(DiES0T* -5 . 

[018] B18I2. ft^jftW-WrsiROft^OKJe* 
ffico— 0U«:^-r-?-r X /K i®®<£>IEB0-ea&&. 

[019] 01911 *5BMO*lt«l©««©W-ai^— 
•Jr > X Sr^T 7 n — 0"C * -5 . 

[020] 02 on ^xA«®©Mjp^t«®iaia 

i*|siBt{cW-SiJ-r-5J®^©l|[|iiS«fi)<;&y:^***cD-^J 

^r^-T-r -Y X y U-f BiBOIEE0Tfe ^> . 
[02 1] 02 1(1 IWttWttStyn 7 
— hVS*-y ->7.^A©-0iJS:^-r«tB§^0T$. 
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